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Yambuku Mission Hospital, 

DRC (Zaire), 1976
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Hospital Implements, Yambuku, 
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Animal market, near Yambuku, 1976
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Patient record, outpatient department, 

Zambuku Hospital, DRC (Zaire), August 1976
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Deceased health workers, Yambuku 

Mission Hospital, Zaire, 1976 
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Filoform virus, first identified 1976, CDC 

(Atlanta) and Porton Down (UK)
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Ebola Haemorrhagic Fever by mode of
transmission, Yambuku DRC (Zaire), 1976
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Selected Ebola outbreaks, 1976 - present
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Philippines, Porcine Reproductive and 

Respiratory Syndrome, July 2007 – June2008

outbreak Reston virus
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The ingredients: outbreaks of Ebola 

haemorrhagic fever

 Sub-standard infection control

 Daily risks to health workers

 Infections at the animal/human 

interface
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Russian trade ship, 1980s 
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Paediatric Hospital, Elista, Kalmynk 

Republic, Russia, 1989
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Paediatric AIDS, Elista Hospital, Kalmynk 

Republic, Russia, 1989
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Chain of transmission, nosociomally 

transmitted HIV, Elista Hospital, 1989
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Paediatric HIV infections, Elista (91) and 

Rostov on the Don (10)

Elista and Rostov-on-Don samples shared common consensus 
sequences (127 nucleotide sequences) in the V3 region 
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Nosocomial transmission of HIV, Romania,

Investigation in 1992 provided strong epidemiologic evidence that indiscriminate 

injections with contaminated needles and syringes were responsible for 

HIV transmission in orphans
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The ingredients: nosocomial HIV 

transmission

 Risk behaviour/iatrogenic 

infection (blood, other) 

 Sub-standard infection control

 Globalization
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Live animal markets, Guangdong 

Province, 2003
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Canton Railway, Hong Kong, 2003
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Hong Kong International Airport, 2003
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Source: 

WHO/CDC

SARS: international spread from Hong Kong,

21 February – 12 March, 2003 
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Severe Acute Respiratory virus, 2003

Suspected animals in the chain
of transmission

The SARS Coronavirus
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SARS, chain of human-to- human 

transmission, Singapore 2003 
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SARS Epidemic curve, China, 

2002 - 2003
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Probable cases of SARS by date of onset 

worldwide, 1 March – 27 June 2003
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Coronavirus infections, thought to be 

asymptomatic, animal handlers, China 

2003
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SARS, post-containment cases 

2004

 Singapore    1 laboratory accident recovered, no human to 

2004 human transmission

 Taiwan 1 laboratory accident recovered, no human to 

2004 human transmission

 China          >4 laboratory accident (s)       serious illness requiring 

2004 respirator, human to 

human transmission, 

deaths
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Influenza A(H1N1), cumulative totals of 

confirmed *cases, 1 September 2009

* 2, 944 reported deaths
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The ingredients: outbreaks such as Severe 

Acute Respiratory Syndrome (SARS)

 Infections at animal/human 

interface 

 Health-workers as entry points to 

the community

 Globalization
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Globalization and public health, a major issue in a 

rapidly connected world
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Animal husbandry and trade, Sudan
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Routine vaccination of cattle against Rift 

Valley Fever, East Africa
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El Nino-associated flooding, East Africa, 

1998
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Rift Valley Fever, human infection, Sudan, 

1998
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Clandestine livsetock trade routes, 

Sudan and Arabian peninsula
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Highly pathogenic H5N1 influenza virus in 

smuggled Thai eagles, Belgium, 2005

Source: Van Borm, et al, Emerging Infectious

Diseases Vol. 11, No. 5, May 2005
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The ingredients: climates snesitive 

outbreaks such as Rift Valley Fever

 Negligence at animal/human 

interface 

 Effects of climate change

 Clandestine trade
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First clinical trails of Sabin attenutated 

polio vaccine, 1957

Dr Albert Sabin,oral Polio 

Vaccine (OPV) licensed 1962
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Vaccine-associated paralytic polio

Polio vaccines--- adverse reactions
"Poliomyelitis associated with type-2 poliovirus vaccine strain. 
Possible transmission from an immunised child to a non-immunised 
child" (The Lancet, vol. 1, March 30, 1968, pp. 661-3): a sixteen-
month-old boy hospitalized for high fever and paralysis had never 
received any poliovirus vaccine. From playing and sharing a bed with 
a cousin, he apparently had contracted paralytic poliomyelitis from 
the cousin, who had received type-2 oral poliovirus vaccine thirty-
three days before. Virological and serological investigation revealed a 
vaccine-like strain of type-2 poliovirus. The patient's history revealed 
no particular susceptibility 

Ammundsen E. [Complications of polio vaccination with Sabin 
vaccine]. Fra Sundhedsstyr. 1968 Mar 25;4(25):337-8. Danish. No 
abstract available.PMID: 5758675; UI: 71041766].

http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?uid=5758675&form=6&db=m&Dopt=b
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Eradication of  polio since World Health 

Assembly Resolution, 1988

 Sabin vaccine selected becausebenefit thought to outweigh 
the known risks, including VAPP:

– gut and serum immune response

– sufficient production capacity

– inexpensive

 Three WHO regions have now certified that transmission of 
wild poliovirus has been achieved

 Type 2 virus last isolate from child with paralysis in 1999
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Circulating Vaccine-Derived Poliovirus 

(cVDPVs), 2000-2009

Type 1
2000-01

21 Cases

Type 1
2005

46 Cases

Type 3
2005-06
3 Cases

Type 1
2004

2 Cases

Type 1
2001

3 Cases

Type 2
2001-02
5 Cases

2005
3 Cases

Type 3
2005

1 Case
7 Contacts

Type 2
2009

1 Case
2 Contacts

Type 2
2005-09

>100 cases

Type 1
2006-0

4 Cases
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Circulating vaccine derived polio virus 

(cVDPV): definition

 cVDPV;  >1% difference from parent OPV strains by full VP1 

sequence, found by AFP surveillance (from >1 AFP cases)

– consistent with an extensive period of virus excretion or 

transmission

 Major risk to eradication once transmission of wild 

poliovirus has been interrupted worldwide

 OPV be stopped at some time after eradication is 

certified



Pumphandle Lecture 2009 46September 2009

Research and development: 

90/10 gap 

Source: Global Forum for Health Research: 

Initiative on public-private partnerships for health

10%
health research by both public and private 

sectors devoted to health problems in 

developing countries

devoted to industrialized country health 

problems
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The ingredients: new vaccines and 

interventions such as oral polio vaccine

 New interventions developed

 Risks not understood at time of 

licensing

 Limited investment in research 

and development

Type 1
cVDPD

90/10 gap
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The final ingredient: more equitable 

access to medicines and vaccines

Minister of Health, Indonesia and H5N1 virus sharing: more equitable benefits



Pumphandle Lecture 2009 49September 2009

Cryptosporidiosis

Lyme Borreliosis

Reston virus

Venezuelan

Equine Encephalitis

Dengue 
haemhorrhagic 

fever
Cholera

E.coli O157

West Nile 

Fever

Typhoid

Diphtheria

E.coli O157

Echinococcosis
Lassa fever

Yellow fever

Ebola 

haemorrhagic
fever

O’nyong-

nyong fever

Human 

Monkeypo

x

Cholera 0139

Dengue 

haemhorrhagic 

fever

Influenza 

A(H5N1)

Cholera

RVF/VH
F

nvCJ
D

Ross River 
virusHendra virus

BSE

Multidrug resistant 

Salmonella

E.coli non-O157

West Nile Virus

Malaria

Nipah Virus

Reston Virus

Legionnaire’s Disease

Buruli ulcer

Severe Acute Respiratory 
Syndrome (SARS)

Human Monkepox

Marburg

haemorrhagic

fever

E.coli O157

Emerging and re-emerging infections,  1996 – 2009

The ingredients will never lack
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(H1N1)

Chikungunya


